Objective: To evaluate a novel clinic-focused Sprint process (an intensive team-based intervention) to optimize electronic health record (EHR) efficiency. Methods: An 11-member team including 1 project manager, 1 physician informaticist, 1 nurse informaticist, 4 EHR analysts, and 4 trainers worked in conjunction with clinic leaders to conduct onsite EHR and workflow optimization for 2 weeks. The Sprint intervention included clinician and staff EHR training, building specialty-specific EHR tools, and redesigning teamwork. We used Agile project management principles to prioritize and track optimization requests. We surveyed clinicians about EHR burden, satisfaction with EHR, teamwork, and burnout 60 days before and 2 weeks after Sprint. We describe the curriculum, pre-Sprint planning, survey instruments, daily schedule, and strategies for clinician engagement. Results: We report the results of Sprint in 6 clinics. With the use of the Net Promoter Score, clinician satisfaction with the EHR increased from À15 to þ12 (À100 [worst] to þ100 [best]). The Net Promoter Score for Sprint was þ52. Perceptions of "We provide excellent care with the EHR," "Our clinic's use of the EHR has improved," and "Time spent charting" all improved. We report clinician satisfaction with specific Sprint activities. The percentage of clinicians endorsing burnout was 39% (47/119) before and 34% (37/107) after the intervention. Response rates to the survey questions were 47% (97/205) to 61% (89/145). Conclusion: The EHR optimization Sprint is highly recommended by clinicians and improves teamwork and satisfaction with the EHR. Key members of the Sprint team as well as effective local clinic leaders are crucial to success. 
E lectronic health record (EHR) implementation rates have increased 1, 2 and so has clinician EHR burden, which has been described as the computerbased clerical work associated with patient care. 3 Clinician EHR burden has been cited as a major cause of clinician burnout. [4] [5] [6] Burnout is characterized by a loss of enthusiasm for work, feelings of cynicism, and a low sense of personal accomplishment. 7 In addition to its toll on individuals and their families, clinician burnout may negatively affect institutional finances. Clinician burnout can lead to early retirement. It is estimated that when a physician retires early, $250,000 of productivity is lost per year 8 and that it may cost $500,000 to $1 million 9 to replace a physician. An organization with 500 physicians could potentially spend more than $6 million annually replacing burned out physicians. 10 To ease the clinician EHR burden, organizations have tried to boost clinician efficiency in using the EHR 11 by disseminating EHR tip sheets and holding various types of training sessions. At our institution, similar tactics have generally failed to increase either clinician efficiency or satisfaction with the EHR.
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From the Division of General Medicine, University of Colorado School of Medicine, Aurora (A.S., J.P., P.K., C.-T.L.); UCHealth Medical Group, Loveland, CO (K.M.); and UCHealth Information Technology, Aurora, CO (C.G., B.R.). Previously, given limited resources, we had prioritized EHR improvements that affected the largest number of clinicians. As a result, interventions that clinicians highly desired, such as specialty-specific improvements in the EHR and individualized EHR training, were not approved or funded, leading to further clinician dissatisfaction. Consequently, we recently designed, implemented, and assessed a novel intervention, the optimization "Sprint," an intensive team-based intervention designed to reduce clinician EHR burden, alleviate clinician burnout, and improve clinician satisfaction with the EHR, one clinic at a time.
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Please see the Supplemental Material (available online at http://www.mayoclinicproceedings. org) for an expanded Methods section that includes meeting and huddle agendas, workflow redesign tactics, clinic-specific and systemwide decision-making strategies, a detailed grid of daily Sprint team activities, and preand post-Sprint questionnaires.
Setting
UCHealth is a large integrated health network in Colorado, consisting of 400 clinics and 9 hospitals, all using a single EHR (version 2015, Epic Systems). Sprints were carried out in 6 clinics ( Table 1) . The Colorado Multiple Institutional Review Board deemed the activities of this project to be quality improvement and exempt from full review by the institutional review board.
Intervention
The Sprints intervention had 3 primary components: (1) training clinicians to use existing EHR features more efficiently, (2) redesigning the multidisciplinary workflow within the clinic, and (3) building new specialty-specific EHR tools. Sprint was a quality improvement intervention, and we prioritized continuous process improvement over consistent data collection. Thus, we adjusted some survey questions over time to provide better insight, and thus the total number of respondents to some questions will differ from others. For each of the 6 clinics, the most updated survey at the beginning of that Sprint was sent to all clinicians in that clinic both before and after Sprint.
Sprint Timeline. Sprints were carried out between January 16, 2016, and July 21, 2017. The Sprint leaders met with clinic leaders 90, 60, and 30 days before each Sprint to prepare for the intervention, identify EHR frustrations, and prioritize potential solutions. For preSprint meetings and Sprint on-site details, see the Supplemental Material (available online at http://www.mayoclinicproceedings.org). During the course of each Sprint, all clinicians had their time protected so that they could participate in a 2-hour kickoff meeting, three 1-to-1 training sessions, and a 2-hour wrap-up session.
Agile. We used Agile methodology 12 as a guiding strategy for Sprint. Agile methodology improves software delivery by focusing on the voice of the customer and making rapid incremental improvements in a short time period. We held daily huddles and prioritized tasks on the basis of feedback from clinicians and clinic staff. We used scrum boards to depict progress in fulfilling requested EHR changes. When possible, we facilitated conversations between specialists in the clinic undergoing Sprint and specialists at similar clinics in our organization to build consensus on specialty-specific EHR tools.
Training Content. The training content evolved over several iterations of Sprints. The physician informaticist leader built 10 sets of efficiency tips (the last 10 activities in Table 2 ).
Multidisciplinary Workflow Redesign. Some Sprint team members met individually and in small groups with nonclinician staff to observe the multidisciplinary workflow and patient flow in the clinic. Using this information, trainers taught EHR best practices to The percentage of clinicians who responded "agree" or "strongly agree" to the statement that the listed activity was helpful. A total of 186 clinicians were surveyed, and 84 responded to the survey. Not all clinicians participated in each activity. Total respondents to each question are shown within parentheses.
staff, and the clinic manager redesigned common workflows so that all clinicians and staff did things the same way. For examples of redesigned workflows, see the Discussion section.
Building New EHR Tools. Once EHR tool requests were approved by clinic leaders, the Sprint project manager placed them in a visual chart under the following headings: Backlog, To Do, In Process, Done, and Parking Lot. These items were reprioritized and repositioned daily. In this way, clinicians and clinic staff could see the status of all requests, including Parking Lot items that would not be addressed during Sprint. Clinic leaders reminded clinicians to complete the surveys 3 times over a 2-week period. Clinician satisfaction with the Sprints intervention and their satisfaction with the EHR before and after Sprint were assessed by calculating the Net Promoter Score (NPS). [13] [14] [15] [16] The NPS could range from À100 (worst) to þ100 (best).
In addition, in the survey we asked clinicians to assess their EHR clinical processes before and after Sprint. We also reviewed "physician efficiency profile (PEP)" EHR metrics that measured actual activity in the EHR. Lastly, all 186 clinicians in the academic neurology and obstetrics and gynecology clinics were asked to rate on a Likertlike scale the value of specific Sprint training activities.
Burnout. In both the pre-and post-Sprint surveys, we presented clinicians with the "emotional exhaustion domain" item from the Maslach Burnout Inventory. 17 We considered the emotional exhaustion of burnout to be present if the response was at least once a week in frequency. For the remainder of this article, we use "burnout" to represent the emotional exhaustion domain from the Maslach Burnout Inventory. 17 Narrative Comments. The e-mail surveys included opportunities for clinicians to provide narrative feedback. Although in the clinics, Sprint team members also captured clinician comments about the Sprint process and its effect on their work and home lives.
RESULTS

Participation in Sprint
A total of 220 clinicians participated in Sprint, of whom 143 (65%) attended at least 3 training sessions and 42 (19%) participated in more than 10 sessions. Seventyseven clinicians (35%) attended fewer than 3 training sessions and 44 (20%) participated in no sessions. Pre-and post-Sprint surveys were sent to a total of 233 clinicians (Table 1) . Thirteen clinicians from an oncology subspecialty of obstetrics and gynecology were subsequently excluded from Sprint because of physical distance. The percentage of physicians (32%) and advanced practice providers (APPs) (30%) attending fewer than 3 sessions were similar. The percentage of APPs responding to the survey reflected their prevalence in the clinician population: 29% of all clinicians were APPs and 27% of survey respondents were APPs.
Satisfaction With Sprint
We were able to survey clinicians in 5 of 6 clinics after Sprint. Because of an oversight, we did not include the NPS for Sprint question for 1 large clinic. Eighty-nine of 145 clinicians (61%) responded to the post-Sprint survey. For all respondents, the NPS for Sprint was þ52 (Figure 1) .
Evaluation of Sprint Training Activities
We surveyed all 186 clinicians from 2 academic clinics about the helpfulness of Sprint training activities, and 84 (45%) responded. The highest-rated activities were 1-to-1 training sessions, speech recognition training, new tools training, note-writing smart phrases, and observation/shadow sessions ( Table 2) .
Satisfaction With the EHR
Before Sprint, the NPS for the EHR was À15, indicating low levels of satisfaction, with 54% of clinicians (125 of 233) responding. Two weeks after Sprint, the NPS for the EHR increased to þ12, with 52% clinicians (122 of 233) responding (Figure 1 ).
Evaluation of EHR Clinical Processes
Two hundred five clinicians were asked about the EHR clinical process. Clinicians from the first 2 Sprint clinics did not receive these questions because they were redesigned with feedback after their Sprints. The pre-and postSprint response rates to the survey questions about EHR-related clinical processes were 52% (107 of 205) and 47% (97 of 205), respectively. In response to the statement "Our clinic has clear policies on how staff and clinicians can best use the EHR together," the percentage of affirmative responses (defined as either "agree" or "strongly agree") increased from 21% at baseline to 53% after Sprint (an increase of 32 percentage points). In response to the statement "The EHR helps us provide excellent care," the percentage of affirmative responses increased from 57% to 77% (an increase of 20 percentage points). In response to the statement "Our clinic's use of the EHR has improved in the last few months," the percentage of affirmative responses increased from 23% to 79% (an increase of 56 percentage points). In response to the statement "The amount of time I spend documenting patient care," 43% of clinicians indicated a decrease (Figure 2 ). The percentage of clinicians responding affirmatively to these statements before and after Sprint was similar between academic and community practices (data not shown).
We reviewed the EHR metric data (PEP). The versions of PEP at that time did not track "minutes in system after 7pm" and did not accurately capture data on APPs, and the measurement tool definitions changed during the time line of our interventions. The pre-and post-Sprint PEP data were thus not comparable.
Effect of Sprint on Burnout
We changed our burnout question after our first 2 clinics and report results from the latter 4 clinics. Before Sprint, 119 of 205 clinicians (58%) responded to the burnout question; after Sprint, 107 of 205 (52%) responded. Before Sprint, 39% of clinicians reported feeling burned out; after Sprint, the percentage was 34%. On the basis of chi-square analysis, the P value was .434, and this difference does not reach the predetermined a level of significance.
Most Frequently Requested New EHR Tools
Over the 20 months of Sprint, we most frequently built synopsis reports, flow sheets, patient-entered questionnaires, customized note templates, and laboratory and radiology result smart links (Table 3) . Tools were built, tested, and deployed while the Sprint team was working in the clinic. Requests for new tools were typically fulfilled within 1 to 2 days, which pleasantly surprised many clinicians. One clinician noted, "This is unexpected. It feels like someone in IT actually cares." Narrative Comments Narrative feedback on Sprints was almost uniformly positive. One participating clinician wrote, "You have made me a better mother. I get home in time for dinner with my family." A clinic medical director stated, "A related outcome . has been the improvement in clinicians' morale and attitudes." Another clinician noted, "Your extraordinary team spirit is a model for us and for any team." "This is like a dream," observed one medical director, "probably will save me 30 minutes a day in charting and placing orders alone." A clinic manager noted, "The efficiency of clinicians . has improved considerably" and "Most clinicians were at the functional level that they were initially trained at years ago . I cannot say enough good things about this Sprint." From the 6 clinics, there were 40 survey comments about Sprint and about a dozen verbal comments recorded by Sprint team members. Of all these, all but 2 were positive statements. The negative statements were as follows: "The fact that it took this much time and investment to do a Sprint to retrain providers, nurses, and support staff to use a system we had already been using for >5 years speaks to the fact that it is TOO COMPLICATED!" and "You can't help me. this is a terrible system, and I don't have time to talk to you." DISCUSSION Sprint was a short-term, intensive, multidisciplinary intervention designed to improve the experience of clinicians and clinic staff using the EHR, one clinic at a time. On the basis of the results of clinician surveys, we concluded that Sprint was a successful intervention. Clinicians gave the Sprints intervention an NPS of þ52, which is similar to ratings by customers of Apple's iPad (þ65) and Amazon.com (þ69) in 2013. 15 The NPS for the EHR improved from À15 at baseline to þ12 after Sprint. The emotional exhaustion measure of burnout decreased from 39% to 34% after Sprint, a statistically nonsignificant difference. However, because more than 50% of the entire population responded, a 5% reduction may indeed be a nonrandom improvement. Nevertheless, we theorize that it may take longer than a 2-week practice efficiency intervention to substantially improve clinician burnout. 18 After participating in Sprint, 44% of clinicians indicated that the number of hours spent charting in the EHR had reduced. After Sprint, more clinicians reported that the clinic team was working well together, providing excellent care, and that their use of the EHR had improved. This intervention exhibits that a clinic-based, user-focused intervention to reduce EHR burden and improve clinician satisfaction with the EHR is both feasible and effective.
The Sprint method may be associated with other positive outcomes, including specialty-specific EHR customization and improved clinical workflow, which can be difficult to achieve with more conventional approaches to EHR optimization (e-mail blasts, mass training sessions, etc). In our experience, redesigning clinical workflow in tandem with efforts to reduce the clinician EHR burden was critically important to improving clinician satisfaction with the EHR. Workflow changes sometimes necessitated retraining of clinicians and clinic staff on EHR tools. However, workflow changes almost always required effective interpersonal communication, task delegation, and the creation of clinic standard policies. With the Sprint method, once a new workflow was agreed upon, the clinic could implement the change immediately. Coordinated and rapid changes in clinical workflow and improved EHR efficiency were a source of substantial clinician satisfaction. For example, some clinics implemented a standard prescription renewal process for 90 days and 3 additional refills, reducing unnecessary variation. One clinic developed a standard previsit online patient questionnaire about neurological disorders to be used for every visit. Several other elements of the Sprints intervention were critical to its success. Chief among these was having a physician informaticist leader on the Sprint team to efficiently translate clinician requests for EHR changes into technical and/or training solutions, a nurse informaticist to focus on staff and team workflows, a dedicated project manager, and consistent Sprint team members whose collective knowledge and effectiveness increased with each Sprint. Having the entire Sprint team on-site in the clinic was also invaluable, because the team could huddle and make decisions quickly. Equally important was the face-to-face involvement of clinic leaders and clinician superusers in the process. Sprint was not a spectator sport; it was an all-hands-on-deck effort, and the more the clinic leaders and clinicians participated, the more each clinic benefited. The short time frame and rapid tempo of Sprint showed clinicians that improvements were being made each day, which helped to build confidence in the process. Some clinician superusers continued to be EHR experts for their colleagues long after the Sprint process concluded, an ideal situation for long-term improvement. Clinicians often believe that the main problem with practice efficiency is a poorly designed EHR with insufficient specialty tools. However, by the end of Sprint, we estimated that 80% of the improvement in clinician experience resulted from training clinicians on existing tools and redesigning teamwork, with only about 20% coming from newly customized EHR tools.
Executing Sprint was not without challenges. There is always organizational pressure to increase clinical productivity and see more patients, which can be at odds with efforts to reduce clinician burnout. We were able to convince leaders to protect clinician time for participation in Sprint, because busy clinicians without protected time are unlikely to participate. It is important that leaders do not expect an increase in patient volume as a direct result of Sprint. In addition, despite these measures, about one-third of clinicians did not participate adequately in Sprint. It is possible that these clinicians opted out because they judged themselves to already be using the EHR optimally. However, on the basis of our in-clinic observations, we believe that nonparticipators may be so burned out and disengaged 10, 19 if 12.5 physicians out of 500 burn out per year, an intervention may reduce burnout by 20% or by 2.5 physicians, and cost of replacing a physician is $1 million, it works out to be $2.5 million cost avoidance. Measured another way, $3400 per clinician per year could be offset by each clinician seeing 1 more patient every 2 weeks.
Limitations
This intervention does have several limitations. Lacking a standardized instrument to assess the EHR user experience, we chose to use NPS methodology and a short survey to assess clinician satisfaction with Sprint and with the EHR. However, neither the NPS instrument nor the survey questions have been validated for use in this setting. A second limitation is that the Sprints intervention constantly evolved over time as the Sprint team strove to best meet the needs of each individual clinic. Thus, not all clinicians received exactly the same Sprints intervention or the same version of the survey.
Furthermore, we did not identify and survey a comparable control group. Lastly, Sprint was carried out at a single US health care organization. In the 6 participating clinics, academic clinicians outnumbered community clinicians, and the findings may not be generalizable to other health care settings.
CONCLUSION
The Sprint approach to EHR optimization represents a viable option for improving teamwork, reducing clinician EHR burden, and improving clinician satisfaction with the EHR. In this brief intervention, emotional exhaustion from burnout did not change. The Sprint optimization effort was so well received by clinicians that funding for a second full Sprint team has been allocated to increase the pace of this work. Additional organizational experience, methodological refinements, and the use of validated assessment methods are needed to determine whether the Sprints intervention can be applied to solve other challenges associated with EHR-enabled patient care.
